o : y
Z é ﬂ% oot v‘"““"'cqs hussc"“ﬂls:-wﬂ"‘
‘ *? d"‘liou o~ :'n\hh‘ k"RTEMs.gcosvsfi"|
= s Y "y,
science for a changing world AN o
MENTA

Improving Access to Water Information:
NWIS Web Services Snapshot for ArcGIS

Sally Holl
USGS Texas Water Science Center
Austin, Texas

http://txpub.usgs.gov/snapshot

US. Coptoginal Sarvay " USGS Texas Water Science Center Technical Talk—
Nov. 1, 2012



Outline

" Objectives

® QOverview: NWIS & NWISWeb

" The Challenge
" The Solution

" Use Cases

" The Future

" Where to get the software and source code

"+ NWIS Snapshot

2

e



“A wonderfully useful USGS tool”

THE CHANNEL RESTORATIONIST y
Information and tools for those involved with stream and river The SnapShot tOOI

is one of the
easiest to learn
tools that I’'ve
seen...”

- Ipswich
Community

Al i o i iy o Watershed

Volunteer,

Wonderfully useful USGS tool

Bill McDavitt 7-30-2012

Since about 1997 or so, I've been looking at USGS daily flow data. I also
started using ESRI's GIS software around that time as well. Despite being
released last December, I just found out about this tool only a few days ago.
Now that I've given it a spin, I am very impressed. ESRI's latest version of
ArcGIS (version 10) and the USGS NWIS Snapshot tool are perfect companions.

Here's a link to the 2 page summary of the USGS




science for a changing world AL tt : / / WWW' u S g S . g OV/

Start with Science
| Maps, Imagery, and Publicationsl | Hazardsl | Newsrooml | Education I |Jobs| | Partnershipsl | Libraryl | About U

Start
with§clence

There are 7 billion people on Earth, and that number is
increasing every day — human influence on our planet is ever more
apparent. Changes to the natural world combined with growing human
demands threaten our health and safety, our national security, our economy
and our quality of life.

Help shape the future of USGS science!

Offer your comments on our draft strategies.

The USGS is focused on some of the most

significant issues society faces. in which :

natural science can make a substantial Core Science Systems Ecosystems
contribution to the well-being of the Nation z |

nd the world. The USGS Science Strategy Climate and Natural Hazards
utiines the major societal issues that USGS

cience is poised to address. Now we're Land Use Change Water

creating specific strategies for each of those 5 :

areas 1o expand and advance the actions we Energy and Minerals

can take in the next decade, and we need

yourhelp. @ suere Environmental Health



http://www.usgs.gov/

USGS ommunity for ata ntegration

" A dynamic community of practice working
together to advance scientific data and
Information management and integration
capabilities in the USGS

" https://my.usgs.gov/confluence/display/cdi/
" Working groups

= Citizen Science, Data Management, Semantic Web,
Mobile Applications, Cloud Computing, + more



National Water Information System (NWIS)

" Ground-Water Site-Inventory System (GWSI)

" Automated Data Processing System (ADAPS)
(time series database)

" Water-Quality System (QWDATA)

" Water Use Subsystems (SWUDS, AWUDS)

" Device Conversion and Delivery System (DECODES)
" Project Networks

"+ NWIS Snapshot 6




ARTnet

NWIS Network

—1 Spokane Kalispell
jIcoma

il -

! Shndpaint E"'a
= b e

Varcoul ¥ . 56 &
] Billings
Partl& ~ Soovil
‘ y ano
Hosts

b e pford

[
Tulsa
LR 5 i b oo dwiard iII klzhona g
. ! City
= L] k-
anta- %
i o3
i an £ Fort
iego Wharth
Ry HAuastin
Lihue Kahului El Pazo San
Honal 27 Angelo
HI { Housto

Hilo * o
Antonio

@ -- NWIS Installation
-- NWISWeb Web Server Node




USGS Water Data for the Nation

Search for Sites With Data

Current Conditions Sites with real-time or recent surface-water,
groundwater, or water-quality data.

Site Information Descriptive site information for all sites with links to all

available water data for individual sites.

: e Map of all sites with links to all availlable water data for
~ individual sites.

Frequent Searches By Data Category

Surface Water Water flow and levels in streams and lakes.
Groundwater Water levels in wells.

Water Quality Chemical and physical data for streams, lakes, springs,

wells and other sites.

Internal Access Only See this section.

[MI.S National Water Information System (NWIS):
Foodba The © " for water information
Help hitp://waterdata.usgs.gov/

Automa



http://www.usgs.gov/

NWISWeb — What is it?

" Provides access to select USGS data
" Real-time data
" Site information

® Current and historical

" Streamflow
" Daily means
® Daily, monthly, and annual statistics
" Peak flows
" Field Measurements including channel geometry

® Ground-water levels
" Water-quality

® Does not include all data stored in NWIS

http://waterdata.usgs.gov/
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What is not included in NWISWeb?

Suisun Bay

’/SUISUN BAY NR CONCAORD NAVAL WEAPONS STA

USGS 11455760 SUIS o s
STATION

Stream Site iy : Meberd

Reservoir
y  Centry at

DESCRIPTION: o N
Latitude 38°03'52", Longitu < N~
Solano County, California, Hydrologic Unit 18050001

et 0. Teet above sea leve =5

.Ai\’“‘j‘wa{ y (‘ s 1 2

>
<
oS

AVAILABLE DATA:
***There are no data available online for this site.***
Contact the state office (below) to inquire about the availaghffity of other data for this site.

OPERATION:
Record for this site is maintained by the USGS California Water Science Center
Email questions about this site to California Water Science Center Water-Data

Inquiries




USGS Water Data for the Nation
(NWISWeb) Database

Sites Values

Total 1,555,979 Bazillions

Instantaneous values 12,846 358,000,000
BETVAEIEE 35,010 325,000,000
Ground-water levels 840,535 8,660,000
Water Quality samples 381,917 5,024,000
Water Quality values 381,917 94,251,000
Peaks 27,943 720,000

From David Briar, August 2011
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The Solution:
NWIS Web Services Snapshot

Retrieves and manages data from USGS
NWIS Water Services

Streamlines data retrieval and management
for ArcMap users

Educates end users on the NWIS database

Serves as an example of a custom app that
uses USGS web services — use our code
(nhttp://github.com/usgs) or build your own!

nggdgsr%lfcfs . Retrieve Data . Manailrg];%Data . End user
Developers ‘ In AreGIS Geodatabase education



Web Services

® \We now have web services

= Allows one machine to talk tO |t ————
another Type

Stream Gauge
" Retrieve data more
frequently
" |[nstantaneous values
" Daily values
" Site data
" Water-quality

B |deal for custom built
applications

2 USGS 14

Show Map

05 14710000 Tulpetocken Crosk mear Roadisg, M

y

\




USGS Water Data for the Nation
Search for Sites With Data

Current Conditions Sites with real-time or recent surface-water,

groundwater, or water-quality data.

vaiiatle wator tnta for mividunl ateg. o0 21
2 In the
. miﬁfi‘éﬂi”jltfi with links to all available water bOttom Ieft
| corner of
almost ever

/[/waterdata.usgs.qov/nwis/news/?automated retrieval info
s~
Water levels in wells.

Water Quality Chemical and physical data for streams, lakes, springs,

wells and other sites.

Internal Access Only See this section.
[NWISWeb Manual] [News] [EAQ] [NWIS-RT

Questions about sites/data?

Feedback on this web site Send your programmer
Automated retrievals

Help here to get started \>

INTEGRATION' /...,



http://waterdata.usgs.gov/nwis/news/?automated_retrieval_info

Water Services

- Pogew Safety USGS SitE SEWiEE

> USGS Home
"5}'& Contact USGS
Search USGS —_ = - -
4 - Need USGS water site data? A rich
USGS Water Services

Home REST Web Services SOAP Web Services Documentation Examples i =1 -il:- L -'E' I-' rlDIIr"I EI".."EIllEIblE ES 'EI
ater Service Service production service. The service allows
:Shortcuts H Thi = 3 :Highlights = _- : :
: ‘ e searches for USGS sites and site
USGS Instantaneous . - L - _ . - .
: . Values Web Service information using a variety of flexible
e 2 ‘ icel Retrie S filters. A test tool 1s also available.
ssigned for high - ; Sl — c o i - -
e tolrance and vary high B S M Output formats include tab-delimited
‘ ' ' ' and KML formats (used with Google

science for a changing world

. in 2 cab-demi Earth and Google Maps). Geography

Water Services News £

March 2012 - Groundwater Levels Web Service and

| Markup Language (GML) is planned for
0 W 2011 15100000 ST a future release.

1 USGS Site Service
+ New features
Sit
three impor
= Ability t arch by USGS parameter y .
code (parameterCd) xa rvice. The arvice o
you could find all arches for USGS
er temperature da site information
using the argument
&parameterCd=00010, iRahies
arch by data collection ] n[m . mcl_ude_
' Join the USGS Water start date, end data or a period of climited and KML forma
| g - time from now. Site lected will
Data. Notification ] include « vhere any data were
' Service collected during a date range that
| While all USGS water web you specify.
i ve to be highly = Ability to locate sites by national
ailable and accurate, there aquifer or local aquifer.
v Instantaneous Valu rvice featurs
Expanded period of da i fi
I

http:.//waterservices.usgs.gov/



http://waterservices.usgs.gov/
http://waterservices.usgs.gov/

Water Services

Safety ~

USGS Home
Contact USGS

science for a changing world > 43X 1_ : = s 2 3 1 Search USGS

USGS Water Services

Home REST Web Services SOAP Web Services Documentation Examples Links

§Water Service Service
iShortcuts - - Highlights

USGS Instantaneous
Values Web Service
popular media type:
n be invoked
& protocol. Th
signed for high
fault tolerance and very high
availability. You will find this
eful if you to

Meed current da Try this
ervice! Retrieve current
and other real-
a for one or multiple

predefined filters, s
October 1, 2007. D

USGS water data.

- Uscs Water Services News B
well
i| March 2012 - Groundwater Levels Web Service and
| many service improvements

01 Mar 2011 15:00:00 GMT

atures
New Site service features. The
nt new minor filter:
ts arch by USGS parameter
code (parameterCd). For example,
you could find all sites tha
water temperature d
Cel using the argument
&parameterCd=00010.
Ability to search by data collection
iJOiI‘I the USGS Water start date, end data or a period of
| - 3 time from now. Sites selected will
Data. No ] include si where any data were
' Service : collected during a date range that
While all USGS water web H you specify. H
services strive to be highly f“b"_‘j'i?:rtsrlfg‘ te site by national H
Silable and accurs a . : a
sailable and accurate, there : antaﬁleu s valu feat ! USGS Daily Values
Expanded period of da

available as a production
ervice. The service all

+ Markup Language (GML) i
i planned for a future release.

: or more services. In addition,
» older versi of the service

USGS Instantaneous
Values Web Service

Meed current data? Try this service!
Retrnieve current streamflow and other
real-time data for one or multiple
sites, using sets of flexible, predefined
filkers, since October 1, 2007. Data
are available in WaterML &, JSON
'and in a tab-delimited format with
more formats, like Microsoft Excel, to

come. Learn more about the we
ice or test the wek '

http:.//waterservices.usgs.gov/
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Water Services

science for a changing world

Safety ~

USGS Home
Contact USGS
Search USGS

aed

USGS Water Services

Home REST Web Services

Water Service
iShortcuts

a USGS
well

{Join the USGS Water
! Data No i
iService

While all USGS water web
services strive to be highly

sailable and accurate, there :

: or more services. In addition,

! older ve of the service

SOAP Web Services Documentation Examples

popular media type:
n be invoked
& protocol. Th
signed for high
fault tolerance and very high
availability. You will find this
eful if you to

USGS water data.

F

Water Services News £

i| March 2012 - Groundwater Levels Web Service and
| many service improvements

01 Mar 2011 15:00:00 GMT

atures
New Site service features. The
nt new minor filter:
ts arch by USGS parameter
code (parameterCd). For example,
you could find all sites tha
water temperature d
Cel using the argument
&parameterCd=00010.
Ability to search by data collection
start date, end data or a period of
time from now. Sites selected will
include s where any data were
collected during a date range that
you specify.
Ability to locate by national
aquifer or lo: .
antaneous Valu
Expanded period of da

Links

Service
Highlights

USGS Instantaneous
Values Web Service
Meed current da Try this
ervice! Retrieve current
and other real-
a for one or multiple

predefined filters, s
October 1, 2007. D

available as a production
ervice. The service all

+ Markup Language (GML) i
i planned for a future release.

| USGS Daily Values

USGS Daily Values Service

Interested in historical summarized
daily data about our nation's streams,
lakes and wells? This service provides
a wealth of historical water data. Daily
data available for USGS water sites
include mean, median, maximum,

http:.//waterservices.usgs.gov/
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Water-Quality Web Services

"+ NWIS Snapshot 19

Download USGS and EPA data
Compatible formats

Most of the formatting has been done
Still need to merge the files

Released in April 2012

Water Quality Portal
http://www.waterqualitydata.us/
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NWIS Web Services Snapshot

J File Edit View Bookmarks Insert Selection Tooks Window Help 2 R t o
. netrieve
E £F Layers : s T d t t
Site Type Code i 03 43 ‘ a a O a

A Surface Water Sites : ;
Groundwater Sikes = _ :

: Springs Sites [ y 5 8! 415 Identify from: [€> mwis sites o

o |l N s s - —— relationa
Qther Sites : : : - I Waller C at 38th St. Austin, T :

[vwiis ] & L . S Pl v El qw_sample Field
g 2 i i =1 08157000 OBIECTID

Ses | ow | UnitValuss | Dy Values | Help | ! 3L g Bl aw_result Result 1D
i Sh T, |EE . geodatabase.
pH

5 ) % Data Loager Line Mame
1+ Al Sites e 2 . Eg: g;ggg Detection Condition
™ Active Sites - f Parameter Mame

08157000

= Realtime Sites 4 ; Method Speciation
3 = L 02157000

 Inactive Sites Bt : = # Sarnple Fraction Total
¥ = A 3 08157000 Result Status Historical
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~ Type of Sike i ; & Sy 02157000 Result Walue Type Actual
¥ Surface water Sites . : ; 7 08157000 EZ:S}E ?‘fif’éﬁf@s's
™ Groundwiater y A~ - T - N Da!\y alies Result Temperature Basis
™ Spiings Sites ] by T e £ Uit Yalues Resulk Particle Size Basis
W] e Sl . Result Lab Comment 20080221
™ Other Sites Result Depth-Alkkitude Reference Paint
USGS Parameter Code
Result Yalue
Result Unit of Measure std units
° Result Measure Qualifier Cods
1 R t Erter a WHERE clause to sslect records in the tabls window. | 5
[
[ e r ’ eve Mathad ! Create 2 new selection
A

tified 1 Feature

[result_lab_crm_tz]
[result_depth_ref_tx]

sites in your

[meas_qual_cd]

study area. 3. Use existing tools

s | 1O QUETY, analyze,

SELECT * FROM qw_result 'wHERE H | 4.7 |std units

= p{ot, e.dlt, expand,
visualize, and
export NWIS data.




System & Skill Requirements: Users

" Microsoft .NET Framework version 3.5
" ESRI ArcMap10.0
® Internet connection

B Assumes user Is familiar with Microsoft
Windows and ArcMap.

vvvv

"+ NWIS Snapshot 21




System Requirements: Developers

Minimum system requirements for working with the
Snapshot source code:

® Microsoft Visual Studio 2010
" NET Framework 3.5
" ESRI ArcMap 10

Additional recommended resources (not required):
" ESRI SDK for ArcMap 10

vvvv

"+ NWIS Snapshot 22



Installation

" Retrieve the install package from
http://txpub.usgs.gov/snapshot

Address | ) D:\Snapshot_INSTALL_PKG_v2_0\Snapshot_INSTALL_PKG_wZ_0

EliINSTALLATION README. bt | ZKE Text Document

MWIS Sites, |wr 17 KB ArcGIs Laver
N WIS Snapshok.mdb 2,540 KE Microsaft Office Acc., .,
ESFI-EIFI::"IEIt.E!::r'iJ:'uljleFI 927 KB ESRI AddIn File

Installation file


http://txpub.usgs.gov/snapshot

Installation

1. Save and unzip the installation .zip file
anywhere on your computer

2. Double click the .esriAddIn installation file
* System administrator rights are not needed

3. Add the NWIS_Sites.lyr file to ArcMap and
connect It to the sitefile feature class

" Enterprise install option on a shared network
drive through the Add-In Manager

"+ NWIS Snapshot 24




User Interface

' ouUTnNeTUCouUnty I
. AN &

Sites IWaterE!ualit_l,l IDaiI_I,I"-.J'alues ILlnit"-.r"alues IHelp |

' &
MWIS Sikes * : ~ Include

Site Tvpe Code 'i & AlSites
A

" Active Sites Only
A Surface Water Sites ¢ /4 € Inactive Sites Only
¥ Groundwater Sites

A A
Springs Sites
. Rring o , IV 4l Site Types ¥ Al Data Types
! ||:'|t|'I'I|:I5|:I|-IE!|"||: Sikes o | Surtacewater Sites ™ water Bualty
':'l:l_lE!r Sikes ; ™| Groundwater Sites T Dailyvalues
-— e cnind A - r S pring Sites T UritWalues

—For Site Typez ———— [ With Data Types

r Sltmozphenc Sites

# | NWIS_Snapshot || =

B 4
'
@
.

|
J

Get Sitez in Cument Map Extent




Populated by queries to

http://www.waterqualitydata.us

Site
Information

sitefile

WQ Samples

qw_sample

m SITENO

record_no_xml

site_no_xml

samp_type_nm

medium_nm

medium_sub_nm
sample_start_dt
sample_start_time
sample_start_tz
sample_end_dt
samp_rel_depth_nm
samp_depth_ref_tx

project_cd
coll_ent_nm
sample_cm_tx
agfr_nm
hyd_cond_nm

WQ Results

gw_result

u record_no_xml

parm_cd
dat_log_In_nm
remark_nm
parm_alias_nm
result_meth_spec_nm
parm_frac_tx
dgi_name

parm_stat_tx
result_val_tp
parm_wt_tx
parm_tm_tx
parm_temp_tx
parm_size_tx
result_lab_cm_tx
result_depth_ref_tx
result_va

FK1,FK2,FK3,11 | SITENO hyd_event_nm parm_unt_tx

result_count meas_qual_cd
STNAME
sl  |[Nstantaneous Values
LNG
awiswes O

Populated by
queries to

xml_param
xml_date_and_time
xml_qualifiers
xml_value

Daily Values

xml_param

Geodatabase

xml_value

http://water
services.usgs.
gov

Data Request Log

Snapshot_DL_Date

OBJECTID

Snapshot_Query
Snapshot_Date



Water Quality Code Selection Tool

ater Qualty ¥ Daily Values ILlnit"-a"aIues IHEIp I

— Site Selection

™ Request Data for All Sites
* Request Data for Selected Sites

— Parameter Codes

00400 -] Selection Taoal

Top Ten

;I ™ All Parameter Codes
Count: 1

— Date Range
Start Date End Date
| 6/ a2m2 =| | B/ B/2m12 ]

™ Al Available for Perod of Becaord

Get Water Quality Data

B

290

Dripping

Springs

20
|"A
LEANDER

\

A




A . A A a
C C JU o 010
Parameter Code Picker
Search: [120127 ID:untains anywhere | T Case sensiive oK Cancel

— Parameter b edium

7 Matching Parameters:

Anthracene, bed zediment smaller than 2 millimeters, wet sieved [native wi
Anthracens, bed zediment, recoverable, diy weight, micrograms per kilogre

Anthracene. bed sediment. recoverable . dis weiaht. microarams oer kilaars

Sear

Search by

Name

1 Total Selected:

Anthracene, zolids, recoverable, diy weight, micrograms per kilogram (120

Ch: |1 A-12-¢

CAS number, USGS
Parameter Code, or Characteristic




Water Quality Code Selection Tool

Parameter Code Picker

Search:

Farameter b edium

v “ater th - .

ara

Containg arpwhere

Contains az complete word
Starts with
Heqgular ex

vl
vl
vl
|l
vl
vl
vl
vl
vl
vl
vl
vl
vl
vl
vl
vl




The Snapshot Workflow

1. Interface options 2. Web service returns 3. XML is parsed,
determine URL for XML data stream of geodatabase populated,
guerying web service matching results and map refreshed

<?xml version="1.0" encoding="UTF-8" 7>
<mapper>
<sites>
<site sno="02479965" sna="BIG CREEK
<site sno="02479960" sna="LONGHOR
<site sno="02479975" sna="LITTLE JAS
<site sno="02479975" sna="COLD RUN
<site sno="024K9975" sna="BULL MOO

Sites | \water Quality | Daily Yalues | Unit Values | Help |

With Data Types

All Dats Types

WEB SERVICE

waterservices.usgs.gov

Get Sites in Current Map Extent
http://waterservices.usgs.gov/nwis

site?format=mapper,l.0&bBox=83.0, Geodatabase « Sites Layer Linking
36.5,81.0,38.5&siteStatus=active..




Requesting data from a web service

http://www.waterqualitydata.us/
Result/search?

&pCode=00400&mim

SHBYA 0[St 1 I e — i

Sites W ater Quality |[:| aily alues |I_I hit W alues |HEI|:- |

Site Selection
" Request Data for &l Sites

{+ Request Data for Selected Sites

Farareter Codesz

IENN

2 USGS




Requesting data from a web service

http://www.waterqualitydata.us/
Result/search?siteid=USGS-
06832500& &mim

SHBYA 0[St 1 I e — i

Sites W ater Quality |[:| aily alues |I_I hit W alues |HEI|:- |

Site Selection
" Request Data for &l Sites

{+ Request Data for Selected Sites

Farareter Codesz

IENN

2 USGS




Requesting data from a web service

http://www.waterqualitydata.us/
Result/search?siteid=USGS-
06832500&pCode=00400&

Sites W ater Quality |[:| aily alues |I_I hit W alues |HEI|:- |

Site Selection
" Request Data for &l Sites

{+ Request Data for Selected Sites

Farareter Codesz

IENN

2 USGS




File Edit YWiew Faworites Tools  Help

<o Favarites | 515 4 Apps @ | hbbp--ww, cio, gov-docume. . My Library Mendeley 5 A framewark for design af p.,. & | Save on Delicious & | Import to Mendele
i 1= a]e] P g ¥ ¥ Y gnof p P b

= b9
hitkp: f fanana waterqualitydata, us [Resulkfsearch?siteid. . | | i;f;}i' = [0 + [ m= » Page ~ Safety = Tools » (gd-
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<MethodName>USGS</MethodName>
</SampleCollectionMethod >

<SampleCollectionEquipmentName>Unkn

</SampleDescription> XM L

- <Result>
- <ResultDescription>
<CharacteristicName>pH</CharacteristicN (WQX)

<ResultSampleFractionText>Total</ResultSampleFractionText>
- <ResultMeasure>
<ResultMeasureValue>8.2</ResultMeasureValue>
<MeasureUnitCode>std units</MeasureUnitCode>
</ResultMeasure>
<ResultStatusldentifier>Historical </ResultStatusIdentifier>
<ResultValueTypeName> Actual</ResultValueTypeName>
<ResultCommentText>field</ResultCommentText>
<USGSPCode>00400</USGSPCode>
</ResultDescription>
</Result>
</Activity>
- <Activity>
- <ActivityDescription>

<Activityldentifier>readdnelnc.01.99200655 </Activityldentifier> |




met

Identify From: l
i (ate

<Top-most layer >

=] NWIS Sites

19J

e qd__/"’“"“qeimam [#: Lk Travis at Arkansas Bend nr Lakeway, TX
Nawusting TX
: Flaramel:er Name I:IH isfield Dam, Austin, T¥
Result Depth-altitude Reference Poink
Result Lab Commment Field ult
- Resulk Measure Qualifier Code |
Fol Resulk Particle Size Basis
Resulk Skakus Historical
' Resulk Temperature Basis
| Result Time Basis
Fesult Unit of Measure skd units [ value \
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Demonstration

" Retrieving site information and daily values

" http://txpub.usgs.gov/snapshot/Video/NHPSIteDV.
swi

" Retrieving and querying water quality
Information

" http://txpub.usgs.gov/snapshot/Video/NHPWaterQ
uality.swf

" Animating gage data

" http://txpub.usgs.gov/snapshot/video/NHPAnimation.s
wi
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http://txpub.usgs.gov/snapshot/Video/NHPSiteDV.swf
http://txpub.usgs.gov/snapshot/Video/NHPSiteDV.swf
http://txpub.usgs.gov/snapshot/Video/NHPSiteDV.swf
http://txpub.usgs.gov/snapshot/Video/NHPWaterQuality.swf
http://txpub.usgs.gov/snapshot/Video/NHPWaterQuality.swf
http://txpub.usgs.gov/snapshot/Video/NHPWaterQuality.swf
http://txpub.usgs.gov/snapshot/video/NHPAnimation.swf
http://txpub.usgs.gov/snapshot/video/NHPAnimation.swf

Geodatabase I1s useable in Excel,
Access, R, & Matlab
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FY12: Public Release

® Education
= UT Austin “GIS in Water Resources”

" ACC GIS Course 3 e 13
" Citizen Science */5’. N
e Sy >

" |pswich community watershed group Al
B - [ A R |

USGS Projects

" SPARROW model validation in the Gulf region

" High Plains groundwater flow model
" Upper Guadalupe brush management
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| User Story: Modelling the Effects of Brush Management

The Snapshot Tool enabled rapid retrieval of 15 years of daily streamflow measured at a gage
along the upper Guadalupe River. The measured streamflow was used to calibrate a Soil Water
Assessment Tool (SWAT) model of the watershed. Resource managers are using the study
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results to guide brush
management prac-
tices for the purpose
of increasing water
yields (Bumgarner and
Thompson, 2012).

Guadalupe

TEXAS pier
- { [ watershed

Study area

Bumgarner, J.R., and Thompson, F.E., 2012, Simulation of streamflow and the
effects of brush management on water yields in the upper Guadalupe River
watershed, south-central Texas, 1995-2010: USGS SIR 2012-5051, 25 p.




Water quality data for SPARROW

model validation

" Major River
Basin (MRB)
region 5

" Prediction of
nutrient loads
and yields to

g the Gulf of

A =¥ Mexico in

Lower Mississippi hydrologic region ;5;_

: L - ilomete v | Tt L
Arkansas-White-Red hydrologic ﬂ‘gilll'll"u__.__ i ".f [ iy, Sy m O n I to r e d an d
Texas-Gull hydrologic Region e 0 S0 Miles A ":,

E Lower-Mississippl Texas-Gull study area

unmonitored
streams



User Story: Quantifying Groundwater Availability
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Daily groundwater levels from NWIS augmented the High
Plains Aquifer Water-Level Monitoring Study data. Selected
levels are being used to calibrate the Northern High Plains
Aquifer groundwater flow model (http://txpub.usgs.gov/HPWA).




The Future

" Use the new
USGS
Groundwater
Levels Web
Service

Groundwater Site Types @

Collector or Ranney type well
Extensometer well
Hyporheic-zone well
Interconnected wells

Multiple wells

Testhole

Agency Code: ®

Minimum site altitude in feet:

Maximum site altitude in feet:

Well has a minimum depth in feet of:

Well has a maximum depth in feet of:

Hole has a minimum depth in feet of:

Hole has a maximum depth in feet of:

Sites contained within these national aquifer cudes:®

Sites contained within these local aquifer cudes:®




The Future

" Transform to a web-based application
" Inclusion on the Geospatial Platform
" Retrieve EPA Storet data

" Potential integration with National Atlas
stream tracer web application

" Improve water quality parameter search with
ontology experts

" | everage EGRET data analysis R package to
work with data in the Snapshot geodatabase

® Standards-compliant metadata generation




NWIS Web Services Snapshot for ArcGIS

Streamlines water data retrieval and
management for USGS and public ArcMap

users
Educates end users about the NWIS database
Serves as an example of a custom app that

uses USGS web services (Source code:
http://github.com/usgs)

Manage Data
in a
Geodatabase

Feedback to
Web Services .
Developers
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End user
education

Retrieve Data

In ArcGIS




Where to get the software and code

http://txpub.usgs.gov/snapshot

HOME DOWNLOADS COMMUNITY HELP TESTING

What is the NWIS Snapshot? . Refrieve

data to a
| relational
. geodatabase.

1. Retrieve

sites in your

study area. T — 3. Use existing tools
to query, analyze,
plot, edit, expand,
= visualize, and export
* NWIS data.



http://txpub.usgs.gov/snapshot
http://txpub.usgs.gov/snapshot

Project Members

Developers: NWIS Database Expert:
David McCulloch Michael Canova
Joseph Vrabel
David Maltby Website:
Brian Reece Justin Robertson

Deanna Terry
Documentation:
Florence Thompson Project Manager:
Christy-Ann Archuleta Sally Holl
Victoria Stengel
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